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ì @*tL tii |@| UL?t4T|L? @| |4i 3ihL U@?}it i? i ?U*_i wW 4@h!i|tc
?L| L?*) MiU@ti |i ThiU@|L?@h) 4L|i uLh t@?} U@?}itc >c M| @*tL MiU@ti i




`i? i |@!i TLt|L?t ? |i @@*@M*i wWtc i i TiU| @| |4i 3ihL |L hiUii uhL4
|4i | ' c c4 @ __i?_ t|hi@4 i^@* |L |i ht! Thi44c U t ^ 7# At T@h|
Lu |i __i?_ UL4TL?i?| t ht!*itt Ai ?__@*t ** @*tL UL?t4i |i ht!) T@h|
Lu |ih __i?_t @t i** W? Lh_ih |L t4LL| |i ht!*itt T@h| Lu ih __i?_ t|hi@4
e
Lih ih i?|hi *ui|4ic ?__@*  UL?t4it 
no
^ 7#
 Lu | ? i@U TihL_ Lu ih *ui|4i
At |i t@?}t _iUtL? t @giU|i_ M) |i ?i wW tiUh|it 6hL4 i^@|L? E2
@?_ E i tii |@| t@?}t _iUtL?t EM)?} ML?_t ** _iTi?_ L? |i ThiU@|L?@h)
4L|ic >c @?_ L? @ Rt4LL|?} 4L|ic |i tiUL?_ |ih4 L? |i h}| @?_ t_i ?
i^@|L? E wi| t *LL! @| |i _i4@?_t M) ?__@*t uLh |i wWtc i^@|L? E2e
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@TTi?_ uLh _ih@|L?c |@| *ui|4i i TiU|i_ |*|) @| |4i 3ihLc Lfc U@? Mi i Thitti_
@tG
Lf '  n o
o
i TESf Eb




E*?E n o *?Eo +f Eef
?i ** ?L|Ui |@| |i tLU@* i*u@hi u?U|L? t 4L?L|L?U@**) ?Uhi@t?} ? o At
|L _i?i ?i UL?|h@U|t @** i ?ii_ |L _L t |L 4@ 43i o Lh *?E n o | hitTiU| |L
 tMiU| |L |i ?Lh4@*3@|L? UL?t|h@?|c i^@|L? EH ,^@*i?|*)c t?} i^@|L?




ì ti| T |i w@}h@?}@? |@| hiThiti?|t |i UL?t|h@?| |@| _@}L?@* i*i4i?|t Lu
V@hEj| ' 










= f i? 6 9' ? i? 6 ' ? Ee
44Lq vrfldo zhoiduh wkhru|/ lw lv qrupdoo| dvvxphg wkdw wkh vrfldo zhoiduh ixqfwlrq lv dq lqfuhdvlqj
dqg frqfdyh ixqfwlrq ri lqglylgxdo xwlolwlhv/ vhh iru h{dpsoh Pdv0Frohoo/ Zklqvwrq dqg Juhhq ^4<<8`1
Rxuv ehlqj frqyh{ lq lqglylgxdo xwlolwlhv/ dqg xwlolwlhv ehlqj qhjdwlyh h{srqhqwldo/ hhfwlyho| rvhwv
glplqlvklqj pdujlqdo xwlolw| dqg uhvxowv lq rxu pd{lpl}lqj ulvn vkdulqj/ l1h1 plqlpl}lqj frqvxpswlrq
yduldqfh/ zlwkrxw uhjdug wr lqfrph ohyhov1 Lq sudfwlfh zkhq zh h{shulphqwhg zlwk frqfdyh vrfldo zhoiduh
ixqfwlrqv/ rswlpdo frqwudfwv zhuh lq hhfw ghvljqhg iru shrsoh lq wkh srruhvw uhjlrqv ri wkh zruog1 Wkhvh
duh wkh uhjlrqv zkhuh zh vxvshfw wkdw lqqrydwlyh ulvn0vkdulqj lqvwlwxwlrqv duh ohdvw olnho| wr vxffhhg lq
sudfwlfh1
45Wr rewdlq wklv sduwlfxodu h{suhvvlrq vhh wkh dsshqgl{1
.
6ht| Lh_ih UL?_|L?t uLh @ 4@ 44 @hiG
Yu
Y?





P6b6? ' fc ? ' c c  Eee
Yu
Yb??
' ?P?   ' fc ? ' c c  EeD
Yu
Yb6?
' ?P6 ' fc 6 9' ? EeS
W? |t U@tic i ?ii_ UL?t_ih i T*U|*) L?*) |i _@}L?@* UL?t|h@?|t ? P ' W
@t |i Lg _@}L?@* i*i4i?|t ** Mi 3ihL ii? u ?UL?t|h@?i_ At T@h|U*@h hit*|
t tL? ? #@hhLU dbSDo @?_ ? !@4L|L @?_ k@?@3@@ dbSHo W? 4@|h uLh4c |i
ht| Lh_ih UL?_|L?t hi_Ui |LG
P ' \ Ee.
ihi \ t @ _@}L?@* 4@|h Lti ?| _@}L?@* i*i4i?| t b?? Atc |i UL*4?t Lu
|i _ithi_ 4@|h  @hi _i|ih4?i_ @t  i}i?iU|Lht Lu |i 4@|h Pc Lti |
i*i4i?| t |i UL@h@?Ui Mi|ii? |i _i@|L? Lu ?__@* <t ?UL4i uhL4 Lh*_
@ih@}i ?UL4i @?_ ?__@* <t ?UL4i AL ?_ U i}i?iU|Lht tL*_ Mi ?U*_i_
? c i Thi4*|T*) Ee. M) P @?_ t?} P ' Wc ?_ |@| PP ' \
U t _@}L?@* L4T@h?} |t | Ee i ?_ |@| |i LMiU|i u?U|L? i^@*t
|i t4 Lu |i i}i?@*it Lu |i ?U*_i_ i}i?iU|Lht At |i tLU@* T*@??ih ULLtit
|i  i}i?iU|Lht | |i *@h}it| i}i?@*it |L _i?i |i `Wt ì ** @hh@?}i |i
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